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Punch Line:

• Considering BHXN only, Resolved, relativistic, moving 
jets are seen ONLY in Long-Period Systems. 

• Considering BHXN only, Short-Period Systems show
radio outbursts consistent with jets….. 
but none are clearly resolved (2 extended?)

• Random Probability:  ~3% (1.8σ)

! Next 10 min: Why only BHXN, Biases?, Individual 
Cases, …etc, and 
!WHY ONLY LONG PERIOD BHXN?

M.R. Garcia



Considering ONLY BHXN: Why?

• Jets Complex!  Simple, Well Defined set (14 
objects, no NS) may allow insights.

• Dynamical Data:
– Orbital Period (Clear division at 1 day, 6>, 8<)

– Physical Size

– Evolutionary State (main sequence or evolved)

– Mass Transfer Rate (GR or nuclear evolution)   

– Well Studied!  LX, Spectra, Radio
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Data: ‘Multiple Component’ 
Short Period                                                    Long Period

A0620: Fringe visibility
XTEJ1859: faint extension

GROJ1655, GRS1915, SAX 1819, 
XTEJ1550: clear Multiple Components
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X-Ray Nova Gallery

Gallery courtesy Jerry OroszM. Garcia



The Data (from the literature)
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Garcia etal 2003 ApJ:  LX, Angular Limits computed



Data:  Sizes and Limits

Sizes, limits similar (long vs. short period)
No bias in telescope resolution
(long periods not resolved due to higher resolution)
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Biases:  Distance?
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Distances overlap – Long Period (resolved) sources 
NOT closer: some Short Period closer! 



Biases: Observational Delay?

Some jets decay fast (SAX 1819), some last (XTE J1550)  
No clear bias (PORB not known at time of outburst!)
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Biases(Why?): Orbital Size?

•AGN Jets >> BHXN Jets
•P>1 Day  >  P<1 Day?

GRO J0422+32, XTE J1118+480 (Shortest PORB, tightest 
Jet limits) to SAX J1819, GRO J1655

a -> 5a  (orbit size increases nearly order of magnitude)

Not negligible – Might be part of reason?
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Why: LX /LEDD?

All Resolved Jets ~>LEDD, also (same?) P>1day
Necessary – not sufficient:
GS2023+338, 4U1543-47 (LP, LX>LEDD, no jets)
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Why:  Spin?
•Blandford & Znajek 1977 – Spin may launch jets
•Evidence for Spin in BHXN: MCD, QPOs, Broad Fe Lines:

•Spin implied, but unclear if well known!
•MCD:  High TIN = Spin

•Zhang etal 1997 1655-40, 1915+105 a~1 (J!)
• 1124-68, 2000+25      a~0   (no jets)
•Hynes etal 2002 1859+226 spin low (no jets)
•Sobczack etal 1999, 1655-40 0<a<0.5

•MCD hard!  1655-40 (jets) spin high, low…?
•QPO:  High ν = Spin

•Strohmayer etal 01 1655-40 0.15<a<0.5(a>0.9?) J
•Remillard etal 02    1550-564 0.1  <a<0.6(a>0.9?) J
•Miller etal 01          1550-564              a>0 J
•Morgan etal 97        1915+105             a>0                  J
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Why:  Spin?
•Fe Lines: Broad = Spin
•Miller etal 02 SAX J1819 a~0 (J)
•Martocchia etal 03 1915+105 a>0 (J)

•3 of 4 Jets Sources show a>0
•1655(MCD, QPO) a>0
•1915(MCD,QPO,Fe) a>0
•1550(QPO) a>0
•SAX J1819(Fe) a~0

•What about 4U1543-47, GS2023+338?
•Both LX > LEDD, P>1day, NO jets = NO spin??
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Why:  Spin?
•What about 4U1543-47, GS2023+338?

•Both LX > LEDD, P>1day, no jets = NO Spin?
•4U1543-47:

•Park etal 8/2003:  MCD, Fe Line: a>0
•MOST: 1 arcmin resolution

•GS2023+338
•Zhang etal 97: MCD, No Soft Excess:  a<0 ?
•Zycki etal 99: Soft excess there, hidden by NH

•Unclear!
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Summary
•Long Period BHXN have MC Jets (SP do not)
•LX > LEDD Necessary for Large Jets (not sufficient)

• Long Period Systems have LX > LEDD
•Data ALLOW Spin, a>0 & LX > LEDD = Jets, BUT

•Spin measurements difficult

•Only takes ONE Short Period system to disprove!
•4U1755-33 Angelini & White 2003
•PORB=4.4h, fossil jet!
•BHXN? 
•LX > LEDD, not LP vs SP
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Why:  Spin?
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•Fe Lines: Broad = Spin
•Miller etal 02 SAX J1819 a~>0 (J)
•Martocchia etal 03 1915+105 a>0 (J)
•Miller etal 02 1650-500 (PORB=0.2122d?) a~1
•Miller etal 03 GX339+4 a~1 (J)

•Not considered: PORB secure?, BHX Novae?
•3 of 4 Jets Sources show a>0

•1655(MCD, QPO) a>0
•1915(MCD,QPO,Fe) a>0
•1550(QPO) a>0
•SAX J1819(Fe) a~0

•What about 4U1543-47, GS2023+338?
•Both LX > LEDD, P>1day, NO jets = NO spin??



Why:  Spin?
•What about 4U1543-47, GS2023+338?

•Both LX > LEDD, P>1day, no jets = NO Spin?
•4U1543-47:

•Park etal 8/2003:  MCD, Fe Line: a>0
•MOST: 1 arcmin resolution

•GS2023+338
•Zhang etal 97: MCD, No Soft Excess:  a<0 ?
•Zycki etal 99: Soft excess there, hidden by NH

•Short Period – no Spin?
•6 of 8 show soft excess
•XTE J1859+226 MCD a~0 (Hynes etal 02)
•1124-683, 2000+25 MCD a~0 (Zhang etal 97)
•1650-500 Fe a~1 (Miller etal 02)
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